Use of Adaptive Focused Acoustics™ ultrasound in controlling liposome formation.
Many techniques for producing large unilamellar vesicles (LUVs) or small unilamellar vesicles (SUVs) have drawbacks, including exposure of sensitive biological materials to harsh organic solvents or high temperatures. Here we describe the use of controlled focused ultrasound, Adaptive Focused Acoustics™ (AFA), to make LUV or SUV at low temperature without organic solvents and at a consistent, chosen size. We studied the effects of peak incident power (PIP), cycles per burst (CPB), duty factor (DF), temperature, and lipid composition (natural or synthetic), on liposome size distribution. We found that an increase in PIP, DF, CPB, or temperature decreased liposome size. When processed under the same conditions as the natural lipid composition [Phospholipon 90 G], the synthetic lipid composition [HSPC, DSPE-PEG-2000, Chol] generally produced larger liposomes, although extending processing time reduced liposomes to similar size. In combination with AFA, these trends can help pinpoint parameter values that achieve a desired liposome size distribution.